The ion source and Low Energy Beam Transport section of the front-end systems presently being built by Berkeley Lab are required to provide 50 mA of H -beam current at 6% duty factor (1 ms pulses at 60 Hz) with a normalized rms emittance of less than 0.20 π-mm-mrad. Experimental results, including emittance, chopping, and steering measurements, on the performance of the ion source and LEBT system operated at the demanded beam parameters will be discussed.
Introduction
Berkeley Lab is engaged in the construction of the front-end systems (FES) of the Spallation Neutron Source (SNS) presently being built at Oak Ridge National Laboratory [1, 2] . Two subsystems of the front end are the ion source and the Low Energy Beam Transport (LEBT) section. The ion source, enabling SNS to achieve 1.44-MW average beam power, is supposed to provide 50 mA of H -beam current at 6% duty factor (1 ms pulses at 60 Hz) with a normalized rms emittance of 0.20 π mm mrad. The H -beam is generated in a radio-frequency driven, magnetically filtered multicusp ion source.
Extracted electrons are separated from the negative ion beam by a strong dipole magnet located in the outlet electrode and are then deposited on a dumping electrode inside the extraction gap. To compensate for the associated bending of the H -beam, the source is tilted by a few degrees. The LEBT system, with a total length of only 10 cm, is all electrostatic to prevent variability of the space charge compensation and consists of two Einzel lenses, the second of which is also used for beam steering and chopping. The H -beam is accelerated to 65 keV and matched into the 2.5 MeV RFQ. An overview of the achieved system performance is given elsewhere [3] , and this paper predominantly discusses experimental results with ion source and LEBT that were obtained in preparation of RFQ beam tests.
Experimental setup
The FES integrated test stand consists of the ion source, the vacuum chamber with the all-electrostatic LEBT section, the tank for the beam diagnostics, and associated infrastructure. The ion source and LEBT system are shown schematically in fig. 1 . The source is mounted inside a reentrant-cylinder to position it within the LEBT vacuum vessel. This arrangement provides good vacuum pumping speed near the extraction gap.
The cylindrical source plasma chamber (10 cm long by 10-cm diameter) is made out of stainless steel with a back plate at one end and an outlet electrode at the other. 
Experimental results
The RF-driven source is operated with an RF power of 25-40 kW and a continuous hydrogen gas flow of 20-30 sccm. Different plasma ignition schemes have been tested This value was chosen to better match the beam at the reduced current of ~30 mA which was selected for first RFQ beam injection tests. In fig. 2 expected [7] . Transmission experiments with the first RFQ module verified these results [2] . LBNL-48169
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